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Abstract
Background:  Acupuncture is a popular non-pharmacological modality for treating musculoskeletal pain.
Physiotherapists are one of the largest groups of acupuncture providers within the NHS, and they commonly use
it alongside advice and exercise. Conclusive evidence of acupuncture's clinical effectiveness and its superiority
over sham interventions is lacking. The Arthritis Research Campaign (arc) has funded this randomised sham-
controlled trial which addresses three important questions. Firstly, we will determine the additional benefit of
true acupuncture when used by physiotherapists alongside advice and exercise for older people presenting to
primary care with knee pain. Secondly, we will evaluate sham acupuncture in the same way. Thirdly, we will
investigate the treatment preferences and expectations of both the participants and physiotherapists participating
in the study, and explore the effect of these on clinical outcome. We will thus investigate whether acupuncture
is a useful adjunct to advice and exercise for treating knee pain and gain insight into whether this effect is due to
specific needling properties.
Methods/Design: This randomised clinical trial will recruit 350 participants with knee pain to three intervention
arms. It is based in 43 community physiotherapy departments in 21 NHS Trusts in the West Midlands and
Cheshire regions in England. Patients aged 50 years and over with knee pain will be recruited. Outcome data will
be collected by self-complete questionnaires before randomisation, and 6 weeks, 6 months and 12 months after
randomisation and by telephone interview 2 weeks after treatment commences. The questionnaires collect
demographic details as well as information on knee-related pain, movement and function, pain intensity and affect,
main functional problem, illness perceptions, self-efficacy, treatment preference and expectations, general health
and quality of life. Participants are randomised to receive a package of advice and exercise; or this package plus
real acupuncture; or this package plus sham acupuncture. Treatment details are being collected on a standard
proforma. Interventions are delivered by experienced physiotherapists who have all received training in
acupuncture to recognised national standards. The primary analysis will investigate the main treatment effects of
real or sham acupuncture as an adjunct to advice and exercise.
Discussion: This paper presents detail on the rationale, design, methods, and operational aspects of the trial.
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Background
Knee pain in older adults is a common disabling problem.
Approximately 25% of the population aged over 55 years
are affected at any one time and half of these will have
some restriction of normal daily activities [1,2]. After
excluding `red flags' and specific pathologies such as
inflammatory arthritis, most knee pain in older adults is
due to osteoarthritis. Controlling the pain and minimis-
ing loss of function are the principal aims of treatment.
Most sufferers are managed exclusively in primary care [3-
5], where the usual approaches include analgesics and
exercise [6-11]. A report from Arthritis Care [12] of
patients' perspectives highlighted that people with knee
osteoarthritis want treatment offering more pain relief
and help with mobility. Easy to understand information
was also felt to be important, as was exercise, to help man-
age the problem. A recent review of international guide-
lines suggests that, for patients with knee pain, the best
non-pharmacological care consists of education, muscle
strengthening and exercise [13].
Patients with musculoskeletal pain often choose methods
of treatment that are not widely available within the NHS,
such as complementary medicine [14]. Reports from the
United States and the United Kingdom have indicated the
popularity of complementary medicine with the general
public and health care professionals [15-19]. Comple-
mentary medicine is available in approximately 40% of
general practice surgeries and general practitioners and
physiotherapists are the largest providers of complemen-
tary medicine within the NHS [17]. Acupuncture is one of
the most popular complementary medicine modalities in
the UK: reports suggest that it is available in 84% of
chronic pain clinics and approximately 4000 general prac-
titioners and physiotherapists are trained in acupuncture
[21,22]. Although recent authors have promoted the con-
cept of integrated practice incorporating conventional and
complementary therapies [20], current guidelines high-
light the need for further research evidence for the use of
acupuncture for knee pain in older adults [13]. The clini-
cal effectiveness of acupuncture, and the question of
whether it is superior to sham interventions has not been
established. In addition to providing exercise and advice,
physiotherapists are also one of the largest groups of acu-
puncture providers within both primary and secondary
care in the NHS [23]. Physiotherapy is therefore an appro-
priate and important arena in which to investigate the
effectiveness of integrated mainstream and complemen-
tary therapy.
Evidence for advice and exercise
International guidelines suggest that the best package of
care for this patient group is one that includes patient edu-
cation, advice and exercise [13]. There is strong evidence
for the usefulness of education, muscle strengthening and
aerobic exercise. The beneficial effects of exercise on knee
pain are well documented and it is a key component of
successful rehabilitation programmes for patients [24,25].
Active rehabilitation programmes for patients with musc-
uloskeletal and arthritic pain not only improve joint func-
tion and reduce pain, but also improve strength, walking
speed and self-efficacy [26] as well as quality of life, and
they reduce risk of other chronic conditions [27]. Ran-
domised clinical trials consistently show the benefit of
exercise for knee pain in older adults [28-31]. Recent stud-
ies also highlight the need to provide adequate instruc-
tion, feedback and practice in order to ensure that the key
muscle groups around the knee, such as the quadriceps,
are activated [32]. The European League Against Rheuma-
tism (EULAR) recommendations have recently been
updated and in particular, advocate exercise for knee pain
related to osteoarthritis [33]. In line with this evidence
base, the current trial was designed so that all participants
receive a package of care which includes education,
advice, and exercise.
Evidence for acupuncture
The physiological properties of acupuncture have been
well described in the laboratory. Acupuncture activates
central mechanisms of pain control and elicits release of
specific neurotransmitters (mainly opioids) in the central
nervous system [34,35]. Effects on the autonomic nervous
system have also been demonstrated during and after acu-
puncture stimulation [36,37]. Despite this, its clinical
effectiveness remains a matter of controversy [38,39]. This
is partly because of methodological limitations in many
trials of acupuncture, including small sample sizes, lack of
credible sham-controls, and inadequate blinding [40].
Acupuncture has been shown to have a short-term analge-
sic effect in musculoskeletal pain [41,42]. A recent evalu-
ation of acupuncture by the National Institutes of Health
concluded that it has an analgesic effect on dental and
orofacial pain and is a useful adjunct in a range of painful
conditions, including musculoskeletal and myofascial
pain [43]. In fibromyalgia, there is increasing evidence
demonstrating the usefulness of acupuncture [44,45].
One meta-analysis concluded that acupuncture might
offer benefit to patients with knee osteoarthritis when
used as an adjunct to mainstream management strategies
[46].
Appropriate sham interventions for acupuncture have
been widely debated and several placebo needles have
been introduced and tested [47,48]. A trial conducted in
Germany recently concluded that true acupuncture has a
better effect than sham acupuncture in the treatment of
knee and back pain, but not for migraine headache [49].
In addition, another study reported positive effects of acu-
puncture for knee pain [50]. However, a key limitation to
these studies is the lack of long-term follow-up,BMC Musculoskeletal Disorders 2004, 5:31 http://www.biomedcentral.com/1471-2474/5/31
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something which the current study has been designed to
address [51].
We have designed, and are currently implementing, a pro-
spective sham controlled randomised trial within the pri-
mary care setting addressing the important clinical
question: is acupuncture a useful adjunct to physiother-
apy care (advice and exercise) for treating knee pain in
older adults? Research and development in primary care is
important to public health and necessary to support the
decisions and treatments in this setting [52].
The primary objective is to compare, at 6 months, the clin-
ical outcomes of true acupuncture plus advice and exer-
cise, with advice and exercise alone for treating people
aged 50 years and over referred directly from primary care
with knee pain. Our secondary objectives are
i) to compare, at 6 weeks and 12 months, the clinical out-
comes of adding true acupuncture to advice and exercise
alone, in the same patient group.
ii) to compare, at 6 weeks, 6 and 12 months, the clinical
outcomes of sham acupuncture plus advice and exercise,
with advice and exercise alone, in the same patient group.
iii) to measure patients and physiotherapists beliefs, pref-
erences and expectations about the treatments being
tested and to explore their effect on clinical outcome.
Methods
Trial design
This multicentre, three-arm sham-controlled randomised
trial will be conducted in 43 individual Physiotherapy
Centres that provide services for Primary Care Physicians
located in 21 NHS Trusts situated in the Midlands and
Cheshire regions of the UK. Multi-centre ethical approval
has been obtained from the West Midlands Multicentre
Research Ethics Committee and local approval was given
by 12 ethics committees (Southern Derbyshire, Shrop-
shire, Worcestershire, Warwickshire, Mid Staffordshire,
South Staffordshire, Sollihull, North Birmingham, South
Birmingham, West Birmingham, East Birmingham, East
Cheshire). The trial was designed by a steering group with
expert input from physiotherapists, an acupuncture spe-
cialist and trial methodologists. Information will be col-
lected from the individual participating physiotherapists
(demographics, current training and use of acupuncture,
attitudes and beliefs about knee pain, and beliefs and
expectations of the three treatment packages being com-
pared in the trial) prior to the commencement of the trial
and after the trial has been completed (Table 1).
Study population
Participants include patients with knee pain aged 50 years
and over referred to physiotherapy centres by their general
practitioner. Participants will be randomised to one of
three groups: (i) advice and exercise alone, (ii) advice and
exercise plus true acupuncture, (iii) advice and exercise
plus sham acupuncture. Follow up will be at 2 weeks (by
telephone), 6 weeks, 6 months and 12 months after ran-
domisation, by postal questionnaire. Non-responders will
be followed up.
Inclusion criteria
Eligible patients are male and female subjects aged 50
years and above with pain (with or without stiffness) in
one or both knees presenting to primary care. They must
be naïve to acupuncture treatment (i.e. have never experi-
enced acupuncture before for their present or any past
complaints), and considered suitable for referral to a
physiotherapy outpatients department by their general
practitioner. Participants must be able to read and write
English, be willing to consent to participation, and able
give full informed consent. They must also be available for
telephone contact.
Exclusion criteria
Patients with potentially serious pathology (e.g. inflam-
matory arthritis, malignancy etc) on the basis of general
practice or physiotherapy diagnosis or from past medical
history, those who have had a knee or hip replacement on
the affected side(s), are already on a surgical waiting list
for total knee replacement, or for whom the trial interven-
tions are contraindicated are excluded from the trial.
Those who have received an exercise programme, from a
physiotherapist, for their knee problem within the last 3
months (normal recreational involvement in sport or
exercise will not be an exclusion) or an intra-articular
injection to the knee in the last 6 months are also
excluded.
Participant recruitment
Eligible patients referred by their GP to the physiotherapy
departments will be invited to take part. Recruitment will
take place over 18 months and will operate in one of two
ways (See Figure 1):
1) Trial nurse
To identify potentially eligible patients, a trial nurse will
review GP referral letters received by participating physio-
therapy departments that fall within a feasibly commute-
able geographical area of the Research Centre.
2) Local physiotherapy assessor
A minimum of two members of the physiotherapy team
will be involved at centres that fall outside the trial nurse'sBMC Musculoskeletal Disorders 2004, 5:31 http://www.biomedcentral.com/1471-2474/5/31
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geographical area, one will be the nominated local asses-
sor and a second will treat participants.
The nominated local physiotherapy assessor or trial nurse
will perform an initial screen of the referrals to the physi-
otherapy department for potential participants. Poten-
tially eligible patients will be posted information about
the study, and their GP will be notified that the patient has
been approached to take part. The GP will be asked to
notify the Physiotherapy Department if they feel the
patient is ineligible or unsuitable.
Table 1: Content of physiotherapist questionnaires
Concept Measurement method Details
Information recorded on individual physiotherapists (collected before and after the trial)
Physiotherapist's information - year qualified
- gender
- current clinical practice setting
- clinical grade of current post
- current work status
- satisfaction with employment situation
community trust, acute trust
staff/junior, senior II, senior I, extended scope 
practitioner/clinical specialist, superintendent/manager
full time, part time
very satisfied, satisfied, neither, unsatisfied, very 
unsatisfied
Use of acupuncture - currently use it
- length of time practising
- use it for knee pain
- member of AACP
- previous training in acupuncture
<1 year, 1–3 years, 3–5 years, 5+ years
no, associate, basic, full, advanced
Beliefs about knee pain (section B) adapted from [53] 13 items on 7 point Likert scale: completely disagree to 
completely agree
Causes of knee problems Illness Perceptions Questionnaire Revised 
(IPQ(R)) [54]
1 dimension: causes
Beliefs and expectations about 
treatment
- most helpful treatments for managing chronic 
knee pain
- most effective
- expected general improvement with each of the 
trial treatment
- expect improvement in pain, movement and 
function with each specific trial treatment
OTC medication, prescribed medication, advice, 
exercise, acupuncture, rest
advice and exercise, acupuncture, sham acupuncture
11 point numerical rating scale (NRS)
4 point scale: of great help, of some help, of little help, of 
no help
Information recorded on individual patients (collected prior to randomisation)
Therapists perception of patients' 
knee severity
5 point Likert scale
Therapists prediction of likely 
outcome of patient's knee problem
5 point Likert scale
Therapists treatment preference 
for the patient
advice and exercise, acupuncture, no preference
Therapists expectation of 
treatment benefit for patient
- expectation of degree of improvement for the 
patient with each of the available treatments
- expectations for improvement in specific 
outcomes of pain, function, and movement
11 point NRS/ 4 point Likert scale
11 point NRS/ 4 point Likert scaleBMC Musculoskeletal Disorders 2004, 5:31 http://www.biomedcentral.com/1471-2474/5/31
Page 5 of 12
(page number not for citation purposes)
Consent
A minimum of 48 hours after receiving the information
leaflet, patients will be telephoned by the nominated local
assessor/trial nurse (within 10 working days) to further
screen eligibility. Information will be recorded on a stand-
ard proforma. For those patients either not eligible or not
willing to be recruited, the proforma will be used to detail
the reason for ineligibility, or reason for decline. Where
patients are willing, two additional questions are asked to
those that decline to participate in the trial to capture their
treatment preference and expectations with respect to acu-
puncture and an advice & exercise treatment package. This
information will be anonymised.
For patients willing to be recruited to the trial, an appoint-
ment is arranged for a research assessment at the patient's
local physiotherapy department. After gaining verbal con-
sent, the patient will be posted the baseline questionnaire
to complete prior to their research appointment. At the
research assessment visit the local physiotherapy assessor/
trial nurse will perform a more detailed eligibility screen,
explain the study, gain informed written consent to ran-
domisation and conduct a baseline research interview and
examination. Following consent to the study, the partici-
pant will be registered with the Research Centre by fax and
allocated a unique trial number. The baseline assessment
will be carried out blind to subsequent treatment alloca-
tion. An appointment will be made for the treating physi-
otherapist to begin treatment within 10 working days of
the research assessment. Consent to treatment will be
gained from each treating physiotherapist prior to com-
mencing treatment, as is current physiotherapy practice.
All participants will have an initial clinical physiotherapy
assessment and treatment session of up to 40 minutes
duration. During this session the physiotherapist will
identify and record potential acupuncture points to be
used should the participant be randomised to receive acu-
puncture (true or sham). A minimum of 6 and maximum
of 10 points will be selected, based upon the participant's
presentation and the clinical opinion of the physiothera-
pist. This will be carried out as part of the overall physical
examination of the knee – the therapist will not draw the
participant's attention to the localisation of acupuncture
points to avoid raising their expectations about the possi-
bility of receiving acupuncture. The advice and exercise
package will then be started during this initial treatment
visit.
Randomisation
Randomisation will take place after this initial physiother-
apy session. The treating physiotherapist will telephone
the Research Centre at Keele University, during normal
working hours. This methodology ensures that the initial
physiotherapy assessment and advice and exercise pack-
age provided is performed blind to subsequent treatment
allocation. The specific trial interventions will commence
during the participant's second treatment visit. During the
randomisation telephone call the physiotherapist will be
asked to identify the selected acupuncture sites to check
that the participant has received their first pre-randomisa-
tion treatment session. The physiotherapists will also be
asked questions about their own expectations of the indi-
vidual participant's likely clinical outcome and their
beliefs about which treatment they would like the partici-
pant to receive. Participants recruited to the trial will then
be randomised to one of the three trial interventions in a
1:1:1 ratio based on their unique trial number. Computer-
ised third-party randomisation will be performed using
random permuted blocks of 12 (blocked by treatment
centre).
Interventions
The interventions will be delivered within 10 working
days of randomisation by experienced physiotherapists,
trained in acupuncture to at least the minimum standard
for basic membership of the Acupuncture Association of
Chartered Physiotherapists (AACP) (35 hrs of training).
The participant's GP will be contacted at the time of ran-
domisation and asked to avoid co-interventions for the
period of the trial wherever possible, but especially until
the 6-week follow up has been completed. However, if the
GP feels that symptoms are sufficiently troublesome to
need further treatment this will be at the GPs discretion.
Information about co-interventions will be collected in
the follow-up questionnaires and by review of a sample of
participants' clinical records.
a) Advice and exercise
Advice will be supplemented by a leaflet based on the arc
Knee OA publication. This leaflet contains standard
advice on the use of analgesia. If already using non-steroi-
Placebo needle insertion Figure 1
Placebo needle insertion
Starting position  Placebo True
 Insertion  InsertionBMC Musculoskeletal Disorders 2004, 5:31 http://www.biomedcentral.com/1471-2474/5/31
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dal anti-inflammatory drugs, participants will be permit-
ted to continue their stable dose. Participants will have the
opportunity to discuss elements of the advice leaflet and
exercise programme with their physiotherapist. In line
with current practice, a maximum of 6 × 30-minute treat-
ment sessions will be given over a period of 6 weeks. The
advice and exercise programme has been developed
through the use of reviews of current best evidence
[23,27,55], clinical guidelines [9], a survey of current
physiotherapy practice for knee pain [56], consensus
workshop, and local physiotherapy practice.
The exercise programme will include concentric, eccentric,
isometric and balance exercises. Specificity of training,
particularly in the first 6 weeks, is important and thera-
pists will aim for a mix of functional exercises, open &
closed kinetic chain exercises and accelerated walking ele-
ments. They will also clearly identify a home exercise pro-
gramme with set targets. The intensity of the exercises will
be progressively increased at each session. Previously sed-
entary individuals who are relatively untrained will ini-
tially be prescribed exercise of a low intensity (eg. 1–3 sets
of 8–12 repetitions of an exercise, 2–3 times per week).
Progression to medium and high intensity exercise will
occur only once adaptation to the current level of training
has occurred.
Exercises will be prescribed and individualised for each
participant by the treating physiotherapist from "Physio
Tools" http://www.physiotools.net, a frequently used
software package in physiotherapy. Hydrotherapy, group-
based work, electrotherapy, additional acupuncture out-
side of the protocol and intra-articular injections will not
be permitted. Participants may receive advice on the use of
walking aids, and hot and cold applications. The key mes-
sages within the advice to participants include the com-
mon nature of knee problems and that rest for more than
a day or two usually does more harm than good.
b) Advice and exercise plus true acupuncture
In addition to advice and exercise as detailed above, par-
ticipants randomised to this group will receive 6 × 30-
minute treatments of acupuncture, delivered over a period
of 3 weeks. The acupuncture protocol is based on the con-
cept of "treatment adequacy" which has been introduced
by Ezzo et al [46] and Melchart et al [57] and has been
shown recently to affect long term clinical outcome [58].
Physiotherapists delivering the treatment are provided
with a choice of a total of 16 most commonly cited local
and distal points from which they are required to chose
between 6 – 10 points for each session. Local points avail-
able include: Sp 9, Sp 10, St 34, St 35, St 36, Xiyan, Gb 34
and trigger points. Distal points available include: LI 4,
TH 5, Sp 6, Liv 3, St 44, Ki 3, BI 60 and Gb 41.
Treatment will be performed with sterilised disposable
steel needles, 30 × 0.3 mm. The depth of the needle
insertion should be between 0.5 – 2.5 cm depending on
the points selected for treatment and the needles will be
manipulated until de-qi sensation is achieved. Therapists
allow 25 (min) to 35 (max) minutes between insertion of
the last needle and cessation of treatment and during that
time they are to revisit the needles as appropriate. If the
sensation is maintained, they should manipulate each
needle lightly, if the de-qi sensation is no longer there,
they use stronger manipulation in order to elicit it.
Participants will be informed that they may or may not
experience an aching, warm or `tingling' sensation from
this type of stimulation. Therapists question participants
at each session to ask them to describe the sensation they
feel on needling, which is then recorded on a standard
proforma. This also collects information on attendance,
failed appointments, physiotherapist's diagnosis and
whether any additional treatment modalities or specialist
referrals are made.
c) Advice and exercise plus placebo acupuncture
In addition to advice and exercise as detailed above, par-
ticipants randomised to this group will receive sham acu-
puncture which involves the placement of mock needles
[47] upon a pre-defined set of points. The mock needle is
a new device, which participants find indistinguishable
from true acupuncture and has been used with success in
a randomised trial comparing the effects of true versus
placebo acupuncture in the treatment of shoulder pain
[59]. The mock needle operates by allowing the shaft of
the needle to collapse in the handle, creating an illusion
of insertion (Figure 1 – adapted from [47])
The points chosen for the sham intervention receive no
stimulation and participants will be told, as for the true
acupuncture group, that they may or may not experience
any particular sensation from this type of stimulation. The
same parameters as for true acupuncture apply: placement
of a minimum of 6 needles, and 6 × 30 minutes sessions
within 3 weeks, with monitoring of elicited sensations.
Audit of interventions
Using a standard proforma, the physiotherapists record
the number and duration of treatment sessions each par-
ticipant receives, plus details about the advice and exer-
cises prescribed, the location and number of acupuncture
points (where applicable) and any adverse reactions. The
sensation that needling (true or placebo) evokes has been
shown to be a significant correlate of acupuncture-
induced analgesia (this has been a finding from both clin-
ical and experimental studies). Hence, the sensation
evoked from each treatment in the acupuncture groups
will also be recorded. Acceptability and credibility of theBMC Musculoskeletal Disorders 2004, 5:31 http://www.biomedcentral.com/1471-2474/5/31
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interventions will be evaluated using a telephone follow-
up at 2 weeks from the beginning of treatment and a ques-
tionnaire administered at 6 weeks [60].
Baseline measures
Participants who give verbal consent to participate in the
trial are posted a baseline questionnaire which they are
asked to complete and bring with them to the research
interview and examination. Information collected on this
questionnaire is detailed in Table 2. These variables will
Table 2: Content of baseline measures from self-completed questionnaire
Concept Measurement method Details
Bodily pain - self-completed manikin "In the past 4 weeks have you had pain that has 
lasted for one day or longer in any part of your 
body?"
Complaint specific functioning Western Ontario and McMaster 
Universities OA index (WOMAC LK3.0) 
[61]
pain (0–20), stiffness (0–8), physical function (0–
68) subscales
Participant-nominated principal functional 
problem
"Because of your knee, what one thing gives you 
the most problems?"
11 point NRS
Knee pain intensity and unpleasantness 11 point NRS
Illness perceptions Illness Perceptions Questionnaire Revised 
(IPQ(R)) [54]
9 dimensions: illness coherence, treatment 
control, personal control, timeline (acute/chronic), 
timeline (cyclical), consequences, emotional 
representation, identify, causes
Patient's self-efficacy Arthritis Self-Efficacy Scale [62] 11 items on 10 point NRS
Experiences and preferences for treatment - previous experience with exercise
- preference for trial treatments
- perceived helpfulness of trial treatments
- outcome expectancy with trial treatments
yes, no
5 point Likert scale
4 point Likert scale
11 point NRS
Quality of life EuroQol EQ-5D [63] Summary score and 100 mm VAS score
Occupational characteristics - current employment status
- satisfaction with employment situation
- current/recent job title
- socio-economic classification
- work loss in last 6 months due to knee 
problem
working full time, working part time, working in 
the home, unemployed/seeking employment, not 
working due to ill health/disability, student, retired
very satisfied, satisfied, neither, unsatisfied, very 
unsatisfied
SOC 2000 [64,65]
Demographic characteristics - date of birth, gender
- marital status single, married, widowed, divorced, cohabiting, 
single
Anthropometric characteristics -self-reported height
-self-reported weightBMC Musculoskeletal Disorders 2004, 5:31 http://www.biomedcentral.com/1471-2474/5/31
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be used to describe the study sample and as baseline
measures of outcomes. Immediately following written
informed consent, participants undergo a research inter-
view and examination which follows a previously pub-
lished schedule [66].
Follow-up
Outcome measures will be performed at 2 weeks (Table
3), 6 weeks, 6 months and 12 months (Table 4). Follow-
up assessments will be performed using a telephone call
at 2 weeks after the first treatment and self-completed
postal questionnaires at all other time points. Non-
responders will be telephoned 2 weeks after mailing the
follow-up questionnaire on up to 2 occasions and posted
a replacement questionnaire with a reminder letter if there
is still no response at 4 weeks.
Sample size calculation
The primary outcome measure for this trial is the Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) pain sub-scale [61]. We have defined overall
success as a 20% difference in the WOMAC pain sub-scale
between true acupuncture and advice and exercise alone
at 6 months. For this comparison, a minimum of 90 par-
ticipants is needed in each group to reject the null hypoth-
esis with 80% power and at a 5% significance level (two-
tailed) [68]. As our trial will compare sham acupuncture
with advice and exercise alone we have three groups and
so need 270 participants. Allowing for a 30% drop out
rate in those recruited to the trial, the total number of par-
ticipants required to be randomised is 350.
Analysis
Collection of data and statistical analysis will be per-
formed blinded to treatment allocation. Analysis will be
performed on an intention to treat basis and the primary
outcome will also be analysed on a "per protocol basis".
Univariate analysis will be performed using t-tests to ana-
lyse numerical data and chi-square tests for categorical
data. The clinical and demographic data collected at base-
line will be inspected and if there are any important differ-
ences between the trial groups, these factors will be used
as covariates. These analyses will be performed using
ANOVA and logistic regression as appropriate.
The analysis of the secondary outcomes will be explora-
tory. A univariate analysis with respect to the different
treatment will be performed for the WOMAC pain sub-
scale at 6-weeks and 12-months and for the WOMAC
functioning sub-scale at 6-weeks, 6- and 12-months. The
global outcome assessment with be analysed both as an
ordinal and a dichotomous variable (categories 1–3
defined as "success"). Moreover, area under the curve
slopes will be calculated for each treatment group over the
whole treatment period and compared.
Statistical significance will be set at the 5% level (two-
tailed). Statistical analysis will be performed using Stata
7.0. The trial will be monitored by an independent Data
Monitoring and Ethics Committee. No interim analysis of
the primary or secondary outcomes will be undertaken
during the trial period.
Table 3: Content of 2-week phone call measures
Concept Measurement method Details
Treatment compliance - number of times visited trial physiotherapist 
so far
- extent of compliance with prescribed 
exercises
5 point Likert scale
Change in knee symptoms - any change
- specific change
yes, no
5 point Likert scale
Knee pain intensity 11 point numerical rating scale (NRS)
Credibility of interventions - confidence in received treatment
- logic of received treatment Adapted from 
[60]
5 point Likert scale
Experiences and expectations - treatment met expectations
- expected improvement with treatment
5 point Likert scale
11 point NRS
Treatment preference - want to change treatment receiving yes, no, not sureBMC Musculoskeletal Disorders 2004, 5:31 http://www.biomedcentral.com/1471-2474/5/31
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Table 4: Content of follow-up measures from self-completed questionnaire collected at 6-weeks, 6- and 12-months
Concept Measurement method Details
Bodily pain - self-completed manikin "In the past 4 weeks have you had pain that has 
lasted for one day or longer in any part of your 
body?"
Complaint specific functioning Western Ontario and McMaster Universities OA 
index (WOMAC LK3.0) [61]
pain (0–20), stiffness (0–8), physical function (0–68) 
subscales
Participant-nominated principal 
functional problem
"Because of your knee, what one thing gives you 
the most problems?" 11 point NRS
Knee pain intensity and unpleasantness 11 point NRS
Bothersomeness of knee problem 5 point scale: not at all, slightly, moderately, very 
much, extremely
Illness perceptions Illness Perceptions Questionnaire Revised (IPQ(R)) 
[54]
9 dimensions: illness coherence, treatment control, 
personal control, timeline (acute/chronic), timeline 
(cyclical), consequences, emotional representation, 
identify, causes
Patient's self-efficacy Arthritis Self-Efficacy Scale [62] 11 items measuring patient's "certainty"
Global outcome [67] 6 point scale: completely recovered, much 
improved, improved, same, worse, much worse
Credibility of interventions - confidence in received treatment
- logic of received treatment Adapted from [58]
5 point Likert scale
Side effects - self-reported side effects nausea/vomiting, drowsiness/sleepiness, bruising, 
fainting, headaches, soreness to joints
Health care utilisation for knee problem - consultations GP, district nurse, physiotherapist, hospital 
consultant, osteopath, chiropractor, homeopath, 
acupuncturist
Medication for knee problem - prescribed/OTC medication medicine name, dose, number taken
Experiences and preferences for 
treatment
- previous experience with exercise
- preference for trial treatments
- perceived helpfulness of trial treatments
- outcome expectancy with trial treatments
yes, no
5 point Likert scale
4 point Likert scale
11 point NRS
Quality of life EuroQol EQ-5D [63] Summary score and VAS score
Occupational characteristics - current employment status
- satisfaction with employment situation
- current/recent job title
- socio-economic classification
- work loss since last
questionnaire due to knee problem
working full time, working part time, working in 
the home, unemployed/seeking employment, not 
working due to ill health/disability, student, retired
very satisfied, satisfied, neither, unsatisfied, very 
unsatisfied
SOC 2000 [63,64]
Demographic characteristics - date of birth, gender
- marital status single, married, widowed, divorced, cohabiting, 
singleBMC Musculoskeletal Disorders 2004, 5:31 http://www.biomedcentral.com/1471-2474/5/31
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APEX Knee Study Schema Figure 2
APEX Knee Study Schema
Patient
unsuitable
Potential participants
identified
2-week follow-up phone call to check 
treatment compliance and credibility
Potential participants
telephoned
Patient managed with 
usual physiotherapy
Full eligibility screen 
Written consent
Baseline questionnaire
and examination
Advice & Exercise plus
true acupuncture
Advice & Exercise plus
placebo acupuncture
Advice & Exercise alone
Postal follow-up at 6-weeks,
6- and 12-months
Clinical assessment with
physiotherapist
Randomisation
Research visit arranged,
baseline questionnaire
sent to patient
GP receives letter about 
study
Patient receives 
information about study 
GP refers patient for 
physiotherapy at local 
physiotherapy out-patients 
department.
Patient visits GP with a 
knee problem.BMC Musculoskeletal Disorders 2004, 5:31 http://www.biomedcentral.com/1471-2474/5/31
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Conclusions
The APEX trial is a major trial of physiotherapy treatment
for knee pain. Obtaining participation by physiothera-
pists, across the regions of the West Midlands and Chesh-
ire in 21 NHS Trusts, to work to agreed treatment
protocols has been an important achievement. We have
presented the rationale, design, and strategy for imple-
mentation of a multi-centre RCT examining whether acu-
puncture is a useful adjunct to usual physiotherapy care of
advice and exercise for treating knee pain in older adults.
The primary objective of the trial is to compare the clinical
outcomes of true acupuncture plus advice and exercise,
with advice and exercise alone for treating people aged 50
years and over referred directly from primary care with
knee pain. The secondary objectives are to compare, at 6
weeks and 12 months, the clinical outcomes of adding
true acupuncture to advice and exercise alone; to com-
pare, at 6 weeks, 6 and 12 months, the clinical outcomes
of placebo acupuncture plus advice and exercise, with
advice and exercise alone; and to measure patients and
therapists beliefs, preferences and expectations about the
treatments being tested and to evaluate the association
between these variables with clinical outcomes. The
results of this trial will be presented as soon as they are
available.
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